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(57) Abstract: An optical recording disk for recording/reproducing, as desired, data composed of a recording mark sequence in- 
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eluding recording marks and blank regions even if the lengths of the recording marks and those of the blank regions among the 
adjacent recording marks are below the resolution limit. The recording capacity of such an optical recording disk can be drastically 
increased. Its manufacturing method is also disclosed. The optical recording disk is so structured that data is recorded/reproduced 
when a laser beam (L) is applied. The optical recording disk is characterized in that the disk comprises a multilayer body where a 
jj^ decomposition reaction layer (5) containing as a main component a platinum oxide PtOx and a light-absorbing layer (7) sandwich a 
second dielectric layer (6), and the value x of the platinum oxide PtOx is 1.0 or more. 
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[0099] &M5&&J&f$£ti. ^»£OTB5, Jg-<DM«f*«6;£J;u?MM7 

, 5mRmm5, m~(Dmmi^m6^xxf^Mm7^m^v±.mm^x^x^ mm 
[oioo] &mffl&mz.*5^xte, ^^xftm£ti%mm^—?te£Tfm<9&<>fcmm-^— 

[oioi] *mffimmz.&^xte, &MEJ&m5&, ^mumm\^u^mitm^^t 
vx^A;x\^frb, mmm<D/<7— Kwt^tifti — iff — j*L&m&Lx. mm 

mm5[z.m^tcm^h, is—^—j*L*m&£titcmmsift-<Dmmx\ s&m 
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[0102] ^5bT, m^m^^u^—^mm^ti. mmrf^?i ^mm^titc^— 

[0103] ftffi^JXfUZffiS&tvfc?-- P&n^iTZK^VX^ *1\ 635nm&V>L6 
75nm<Djfcft X &&1r%>U— if If— i^L^. 0. 66<£>H§ P g&NA&^-f-S 

[0104] ^SiSil^*5V>T«, ^-^^S^-r^fcfef3l3felB^V^l^m*f$ti§W 
— if If— M>L<D/<V— MfffJ^fcifiSC lmW^V^L5mWtt^tl5o 

[0105] ^fifOff^l: <£;TU3\ ~ 635nm/£V >L675nm(D^S X ^rT^l/— 

iftf' — ivL^ 0. 59^U). 66(D^P#CNA^i"§>?)-^W^X^fflV^, 

[0106] ^mR^m5K±m^t^x^thx^^&^m^m^^tmm\^m^ti. 
<D»^5b^^5aft^#fmu ftMfcfcm5\cmm^—?mm£tbx, f—z 

&x%z>t\ fifc&-r Dfcwb^-cra&v ^ s^5art mbfc 

tWci^— if tf — J^Lk&ms.ftm Wot, ^#RB#^/jN$<^ofcfc^-efi^v ^> 
[0107] ^Jfe«g«l^*5V>-r«, #fi?BcJ&Jg5te, ^?M^j^v>a^^b^^^i: 
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[0108] ^mMMmtz.m^x^ ^^mit^pto^c^f^n. o^_h-efc«9, 2. 

[0109] S^Sfcffc4&PtOxfc:}3fr5xtfSl. 0£*_h£&?\ 2. O^T^MM^k^rT^ 

[0110] UtflSoT. 1B®^— ^JSHftofrTSIBfir^— ?<DM£^ 

[0111] 04tt, ^0JOSiJ(D^LV>^B#(-^^^3felB^V^^(DB&^0X?fe«9 

[0112] l35^$jfx5J:5te^ ^JfeHa^^^^fB^V^iOfi, 3Hfim&i2&ffi 

[0113] *HJfe^^doV>T«, H5^$n5J:5^ ^IB^V^lOfi, ^;SiiijBl3 
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[0114] 3d$£jKl2tt, 5tefB^V^10^^a6^tL^«W3^S«^:i-§fcfe(D^ 
[0115] ^^Kl2Sr^^-r«^:feO*t^tt % ^IB^V^^lOcD^^^LTai^i-^ 

[0116] *nigs#i-*5v>T«, ^^«i2«, ^v^—^—hmm^xoxMm^n, 
[0117] ^iisi3^, u—^—j^^mm-r^mx^, ^<Dmmfe, i>— iftr— 

$ff^/h$v^M-efe^«\ £<m^£*t5t>tf>-c}*ftc ^tV3-r^»if 

mm, mmfcm.mmteZ'dK %mmmi3^&irttmz.m^^ mtvmmt 

[oii9] ymmmi3^ m—^mm.fcm^mm^ ymm^mm^x^x^^nf-y 

—h&, mmm&m^x, mm-r^tKXox, M^tix-hxw 
[0120] ymmmi3<Dm£fe. ^^—Tr^m^xx), ^mmmi3^^ir^m^ 

mmM^m^^x, m-^mnw-m^mm^mm^x, ^tmmmi3^n^-r^m 

[0121] s^±<D£?fmm&mir%mzMT^*?ioiz.n, &<d£5\z.l,x. f—?mm£ 

[0122] m^m^^ioK^— ^mm-r^zmi^x^ ymmmi3&ir^x, m^m 
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[0123] *HJg^#^*5V >Tf* x 390nm&V >L420nm<Dj£;g X SrWt"5i>— f*tr— 

[0124] §BH^!7— K:ja:^fcl/- iftf— .AL;OTI*£;ft5£\ #fi?£CJ&»5^ 

[0125] Ei3 (b) \z.^n^mmr^^itmm^ ^^mtm-^^mux, 

[0126] ^5LT, 3fefB^T i V^^10^fE®$tb^:'X— 390nm&V ^420nm<7)^:ft 

or, 3felB^V^io(^3te$^ ^ie^V^^ i o ^ -cstt^fc if if 

[0127] u±(DXD\^^mmmm^xni^^m^m5^m^nmir^tth^ e 

[0128] ^mmmmK^tn-is ##sjsjb5j*, a^^ptox^ftsx^i. o 

[0129] £JtT, *»W©S6m*J;9Wllft'5;t>©i:-r5^:«>, IUiWSrSrf5„ 
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[0130] 0. 6mm(D^$^120mm(D[i:@^^-r§3fe^iittS^, &m*#hv~?xft&. 
^±^<D^-?^y^^grcFS-4ES-231J (1Sb b p^) K^yhU ^SiiittMt 
_h^ZnS^SiO 0>i&£^fc«r*— ^VhirbT, ^s^y^SfclCfc!^ 130nm<Dff: 

2 

tS&iilrZm—COWimfcm&Mj&^fz.o ZnS^SiO <£>$1^*— ^VHS, ZnS^Si 

2 

2 

[0131] &wr\ tg— <Dnm*m<?>&m^ Ar«iioM«B^^t\ 

sow, ^-y^h^SAi-6^^!7-^-y^h(D^ffi^^fc«9-em#bfc^e-e 

mm&l. 09W/cm 2 , Ar^SSitffiftsfl^S^^r^^— WlcJlALfc 

[0132] ^HHJse^^-rs^i^u 4H»sis«sr^r«^o^jei>- h&wm\^tc 

JE^IiW— 79. OA/min-CfcofCo #fl?SJ&)gtf>7£jE£^ National 
Electrostatics Corporation^O^if^^— ^^fWi^L^^t^^T^3S-K10] (i/X 

#jPtOx^*3tt5xfi, 1. 7X&otl 0 
[0133] #CWC, #fi?HJ&JS<^®^ ZnS^SiO ©IS^ftSr^— ^Vh^bT, 

2 

J^StfcUfc!), 40nm(DJ¥$^Wr6^^CD^*#:S^^LfCo ZnS^SiO <Dm& 

2 

2 

[0134] JfcVv?, ^—<DflS#:® (D^ffil^ Ag In Sb Te <Dmj$&$Tt'Z>&& 

6. 0 4. 5 60. 8 28. 7 

fdo 3feTOJg^|a^«> *—<yyh<D&&kmmz. m?itX\ Ag In Sb Te 

6. 0 4. 5 60. 8 

28. 7 

[0135] ^MUBtf>M^ ZnSi!SiO <D^«^5^^Vh£fflV>T, 

2 

y*V>'jrmz3:9. 100nm©l?$Sr^rr5^H©flSfrJgSr^j^bfe, ZnS^SiO 

2 

©?M^- ^VH3\ ZnS^SiO <D^e/Wt/^85: 15<DtO£H£fflUb 0 

2 

[0136] ^5bT, ^fEU^^I^:^ # l&flsKUt, 
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[0137] #cvvc\ ftmRj&m&&tifct'z>K%k^ ^<^v>^mm(Dm.m^u—^ioow 

, s<V7— mm%2. 19W/cm\ Ar^f^XXimm^f^^>^—\H\^Al,fct 
ZWlfeVfcffi^ ftms—htt, 112. 4A/min-e$>ofc 0 £fc. ##SJ&Jg©7&& 

[0138] #cw?\ ftMKfcm&Mi&irziz.mu x^y?T^mm<vf&m/< T 7—&ioow 

, s<V— m&%2. 19W/cm 2 , Ar^*5j;«*^^-Y^/^— ft^ALfc^ 
%(D^>^— F*I<Dj±^£rO. 5Pa^Ub£^|^\ ^fB^V^i^^/VWl^lH 
#JCbT, 3fefEll^^1^:/^#3^MUh 0 

^rSOSLfcJjgm. ^V-hf*. 208. 2A/min-e&>ofc 0 ifcfc, #«?£tJSJitf>7£/& 
[0139] #CVvT\ ^HJ^iB^^-r^^l^b, J^^y>^lg§<^j§|^!7-£200W 

, s*v— mWtA. 39W/cm 2 , Ar^jsit/fift^^Sr^ir^^— mzMAUtk 
&895£Ufc*£J|t:, J&Jg|V-M3\ 293. 2A/mirre&ofc 0 Tfcfc, ##KJ&JB©7&ife 

[0140] &i vr\ #^ej£S£^&1-5^u ^^^y^se^jEfejii/^— £ioow 

, ^!7— ^J»2. l9W/cm\ Ar^*5J:tJ«Bft3(I^Sr^ir^^— ft ^ AUh£ 
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ZmfeUtMiZk. J&Rl>— htt. 174. 4A/min-e^ofc 0 £fc. 4W»SJS«©^ 

[0141] #CWC\ ##^JB^*fc1-5fcl£U BHK®ifc:£Jfc=Sr80%i;:39!J£U J^s^U 
>^mW:<7))&Wk^V— £100W. /n!7— 4gg£2. 19W/cm 2 . Ar#*:}8j;tf&3g 

[0142] mm&>cx*v^/>#ibfftmz.Lx. ftMKfom*mmir%b%<Dmm\'—Y 

SrSO^L^:^, fi^Bft^PtOxlCSSItSxtt, 1. 7X&ofc Q 
[0143] #:V ^\ £X~r(D X.D (CbT, 3fe|B»9*^^^//l> # 7*Ymut. 0 
[0144] *1\ ifcMttffi^ ^ffi^hn^^*^l±M(D^/^jy^y^ig@rDS- 

6105J (FSp b p^) fc-feyhU 3tfB^V^i^^°/V # lir^^UT, 

[0145] #cvvr% (Dmnfcm^mmiz., Avtmmt<Du^^m^x\ 

^^bT^-^-^VhSr, x^yPV^irZZ.hKl:*), &&m4k®&^&ft£l' 
100W, ^S^O. 79W/cm\ Ar^*3 it^^^^-T^— ft ^ 

[0146] 4mBU&m%te&rr5temu ^m^m^mm^t^mm^-b^mm^tc 

[0147] #cvvC\ 5^SJ£«tf>MJL&;i, 3fefE«^V^^^/v# l^lU^^UT, 

(Of|«#:Jg. 3fe»JR«*5J:^— JiR#u 7&£U 3feM^ 
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[0148] &v vc, w^^mM.^Jimmm^ g m^-v^y^-^mm tdha-olx/s 

[0149] ^S^W. ^l^^tvTV^o 
[0150] [^1] 





X 


n 


k 




1.7 


2.77 


0.75 




1.7 


2.35 


0.39 




1.3 


3,03 


1.32 


i -y->^#4 


0.6 


2.91 


2.90 




1.0 


3.20 


1.98 




1.7 


2.40 


0.8 




1.2 


3.03 


1.69 



[0151] mi^^Mx^K^mRf^mK^n^^mitmpto^K^n^n. ou 

[0152] #:V vC % ytmmT^?y->-?/V# l£ N /N/V^^^X^^|±M(D3fefB^ 

V— if \f— 3teSiattStRiHhL-C % 3l?feU fE®r^— W$iS, 200nm£& 

&l&$£.Vfco 1B^!7— 11. OmWt^SL/Co 

[0153] MM:6. Om/s 

[0154] #CV v?, ^fE^V^I^TVv # 2fcV ^ # 7fc, _h3^ 03felH^7*>f ^^ffffi^e 
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IB^LfCo rr^, IftT— A<D|E^!7— ^rtt^tt, 14. OmW, 10. OmW, 
8. OmW N 8. OmW N 12. OraW, 10. 0mWHi^Lfc o 
[0155] #:V N-e, Jii&cD^IE^^^fPttSeSrffl v 3tefa^V^^^°/v # lfc 

[0156] ^^h^AT^-^if— co^^Wffi^^tt/c^SE^V^i^^/v* 1&V> 
Jttl^Ptb. 06, IH7, H8 N 09^£;ft/Cl^ o 06JfeV^LIH9^ 

[0157] ^CV^\ ^n^n— ^ffiV^r, 1&V^L# 7tCO# % 

[0158] ^>ti^— 7 o (D^^MB^^^$tvfc3fefB^-7 ; V^if>'7 0 /v# 1^V^L# 7(D 

•^ti^tu mio, mn, mi2^$ttTv^o mio^v^biai2^$tta 

[0159] 3fefB®^^^if^°^ # vCW\ #£{f ^<£>$tB£, jri/nx^—^ 

[0160] BI6^v^UEI9^^K^^J;5^, fi^^bWtOx^tt^x^i. OJ^_L-e&<9, 

2. OJ^T^3feM##:k^Wi- ; 5^;fB»^V^^f-^/V# l>feV>L#3^*3V>T« 
, 200nm<£>fB^— *«3&JGfcLT\ iE^ttfbx— 200nm(D 
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[0161] fi^&tei&PtOxfc&ttSxtfSl. 0J^_h-efe«9, 2. OJ^T^KM^k^ 

[oi62] *fc, miof^^mi2^hmhMXD^ a^^bwtox^ftsx^i. 7-e& 

7 2 V^^^7 B /V#l*5j;t^#2^Jt-<T > PtOx^:Jo}t3x^/h£l^fB^rV;^ 
^>^/l>#3^*3V^tt, 200nm(D|B^— ^MLT, fE^tbfcT 2 — 

[0163] e^^b^PtOx(C*5lt5x*S N ^tti^ti. 1.0,1. 7*5it5l. 2~efc53fcfB 

[oi64] ^bheu &,±(Dmmmm^xx^mmmKm&n^b^<, mmMcomm 

[oi65] tibx.it, mi&£xFm2K^ti%mmwmzfafa%ftmm^x?ifcte\,^xfe 
ytmm7b, m^mmi^msb^mm^tixm^tix^^K ^mmn, zti 

&&mirttM£i%m^—hm*m]&£tix-b3:<, fc§v^« N ffmgc7 t >tx?i<oM 
\&^\pii±^^tcibK, ^=<Dmmw-m8im*hm<vmmm<Q&frisfrix-b^\ 
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[0166] *fc, m4te£x$m5ic^£nzmMMmzfafrzytmf^r-(x?ioizm^xh. yt 
[oi67] $bK, mi&£Tfm2^ tebmcm4&£xFm5i^£th&mMMWiz.frfr&y£t?, 

%Amm*b, %m.umt, mmw-mt, fmmj&mt. nnfcmt, ytmumttf 
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m^mm 

[2] tft1B&£Bfefb4&PtOxfc:fcfr5xj&S, 1. 5^_h-efc§ri!^#mi!i-§«^l^fE 

[5] iiirfB^-ift*-^M£^ 

&&<DWfr?tmmQMfofc$fitiirz>z.bK£<>x, mm^m^MK^m^ 

o 

[6] tm^-iFfcw>asjiM*&h^ 

o 

[7] %mfmBU&m&. mm^-^-^mm^titib^K, mm^mKs^m^ 
&&bvxisifox\t^m&&&wtfkV5&. &&b&m\z.&m&tizzb&mk£t 

f&ftbvx^&hx^zmm&&mkmK &&bwm\z4m&tizzb&mkb't 

[9] mzftSBtWSItiK Sb&£TFTe(D&te<bh—ft^A,X\^zb&&mb1rZ>ffi#i 
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<Dffim&&^1r%Xs<y?y^ytf^m^k r PX°, 4W/cm 2 £«9/h£V v?!7— &fire 
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[20 0 5^4^190 (1 9. 04. 2 0 0 5 ) SKt*&ft£9 : ttJJK^^CDit^CO^ffl 
1, 2, 5, 7, 9 1 1 fiflfcUW btlfc ; m«S*J©»*:©«fiffl 3 , 4, 6, 8, 1 0, 

1 2 14-16 teffiJEZivfc ; ffi©|f 3ft©«£Hf43EJEfc U (31)] 

1. (8(1 K0 

2. (glJBfe) 

«t 5 ti/c7tef5&7V **"C*>o"T\ e^m-m^ 

-f * * o 

5. (giJBSO " 

7. cmm 

s. miEm' mmftmRfomdK stria i>- if *r—j**mto£frfc 

- £ Sr#^^1-^»^(^f5H^3^^|B 
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9. cmm) 

10. (MiEm) mm?tm.&m&, sb^^Teo^<n-^ 

11. mm) 

13. &&m4byo&±j&frt vx^&frMBijfom t , muxs^, ^ 
*f * * ? com&jTmx&ox , i o %^k±(Dmm(Dm^t^^-r^^ 

V ^?Jf^mmMtipX\ 4 W/ c m 2 «t K> /h £ ^ — ^Jg 

14. miEm tulB^!7— ^^§r 2 W/ c m 2 <£ «9 /h £ < f5 ~ ^ 

15. (ffilEfJO iufe*^^ y ym^iALfci 

— rt^ffi^^r 0 . 5 P a £l_kK-f% - £ §r^f[i t5lf *©|61i 1 

16. (iiEt) mm$-MRj&m&i&}$.-rz> t ^<D^m^— b& 2 5 

ffiiE3*ifeJ91g(&tt$19«) 
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[06] 



REF-8.0 dBm 
IOdB/ 



OSPL LINE 
-67.6 dBm 



ATT IOdB 



DL 
-67.6dBm 

RBW 
30 kHz 

VBW 

lOOHz 
SWP 

I4s 




20.0MHz 
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[07] 



REF- I .7 dBm 
!OdB/ 



DSPL LINE 
-64. 1 dBm 



ATT lOdB 



DL 
-64. IdBm 

RBW 

30 kHz 
VBW 

lOOHz 
SWP 

14s 




O 



20.0MH2 
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[08] 



REF -9.5dBm 
lOdB/ 



DSPL LINE 
-69. 1 dBm 



ATT lOdB 



DL 
-69. 1 dBm 

RBW 
30kHz 

VBW 

lOOHz 
SWP 

14 s 




O 



20.0MHz 
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REF -I l.7dBm 
lOdB/ 



ATT lOdB 



DSPL LINE 
-74.9dBm 



DL 
- 74.9dBm 



RBW 

30kH2 

VBW 

I OOHz 
SWP 

I4s 




O 



20.0MH2 
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[010] 

500 ns AC 




SOOmV 
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[011] 

500ns AC 




500mV 
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500mV 
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Claims Nos.: 

because they relate to parts of the international application that do not comp ly with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifica-lly: 



3-D Claims Nos.: 

because they are dependent claims and are not drafted in accordance with "The second and third sentences of Rule 6.4(a). 



Box No. IH Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the .applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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1. Claim 1 is directed to an optical recording disk so structured 
that data is recorded/reproduced when a laser beam is applied, wherein 
the disk comprises a multilayer body where a decomposition reaction layer 
containing as a main component a platinum oxide PtOx and a light-absorbing 
layer sandwich at least a dielectric layer, and the value x of the platinum 
oxide PtOx is 1.0 or more. 

Claims 2, 5, 7, 9, 11 basically define inventions, referring to claim 

1. 

2. Claim 3 is directed an optical recording disk so structured that 
data is recorded/reproduced when a laser beam is applied, wherein the 
disk comprises a multilayer body where a decomposition reaction layer 
containing as a main component a platinum oxide and a light-absorbing 
layer sandwich at least a dielectric layer, and the decomposition reaction 
layer has a light absorption coefficient k of below 2.0. 

Claims 4, 6, 8, 10, 12 basically define inventions , referring to claim 

3. 

3. Claim 13 is directed to a method for manufacturing an optical 
recording disk comprising a multilayer body where a decomposition reaction 
layer containing as amain component a platinum oxide and a light-absorbing 
layer sandwich at least a dielectric layer and so constructed that data 
is recorded/reproducedwhen a laser beamis applied, wherein in a sputtering 
gas atmosphere having a flowrate ratio of oxygen of 10% or more, power 
is inputted at a power density below 4 W/cm 2 into a target containing 
platinum as a main component, and the decomposition reaction layer is 
formed by sputtering. 

Claims 14 to 16 basically define inventions, referring to claim 13. 

The technical feature common to the inventions of items 1 to 3 stated 
above, considered as a special technical feature within the meaning of 
PCT Rule 13.2, that "an optical recording disk so structured that data 
is recorded/reproduced when a laser beam is applied, the disk comprises 
a multilayer body where a decomposition reaction layer containing as 
a main component a platinum oxide and a light-absorbing layer sandwich 
at least a dielectric layer" is a known one as disclosed in, (for example) 
T.Kikukawa et al . , Applied Physics Letters, Vol. 81, No. 25, 16. Dec. 2 002, 
p4697-4699. The inventions (groups) cannot be considered as a group of 
inventions so liked as to forma single general inventive concept. 

Consequently, the inventions (groups) are not in a relation satisfying 
the unity. 
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